The Effect of Electromyogram Training on Test Anxiety and Academic Achievement by Whitley, Donald Maurice, II
Utah State University 
DigitalCommons@USU 
All Graduate Theses and Dissertations Graduate Studies 
5-1977 
The Effect of Electromyogram Training on Test Anxiety and 
Academic Achievement 
Donald Maurice Whitley II 
Utah State University 
Follow this and additional works at: https://digitalcommons.usu.edu/etd 
 Part of the Psychology Commons 
Recommended Citation 
Whitley, Donald Maurice II, "The Effect of Electromyogram Training on Test Anxiety and Academic 
Achievement" (1977). All Graduate Theses and Dissertations. 5833. 
https://digitalcommons.usu.edu/etd/5833 
This Dissertation is brought to you for free and open 
access by the Graduate Studies at 
DigitalCommons@USU. It has been accepted for 
inclusion in All Graduate Theses and Dissertations by an 
authorized administrator of DigitalCommons@USU. For 
more information, please contact 
digitalcommons@usu.edu. 

ii 
ACKNOWLEDGMENTS 
I would like to express my sincere appreciation to 
Dr. Keith T. Checketts and Dr. Michael R. Bertoch for their 
continual encouragement and aid during the writing of this 
dissertation. Their experience, patience, and comments 
have been of great value to me both professionally and 
personally. I would also like to thank Dr. William Dobson, 
Dr. David Stone and Dr. Richley Crapo for serving as 
committee members. 
In a more personal sense, I would like to express 
sincere appreciation and love to my wife, Marion, and 
children Robie, Lennea, and Trista, who have supported 
me throughout my many years of schooling. I must also 
thank my parents for their continual encouragement through-
out my education. In addition there are many friends and 
fellow graduate students who I would like to express my 
gratitude to for their help during the past two years. 
~~~~~"-,\-~~~ 
Donald M. Whitley, ~\r 
iii 
TABLE OF CONTENTS 
Page 
ACKNOWLEDGEMENTS .. 
LIST OF TABLES .. 
ABSTRACT. 
ii 
V 
vi 
CHAPTER 
I. 
II. 
INTRODUCTION 
Problem Statement ....•. 
Purpose and Objectives 
REVIEW OF LITERATURE 
. ' . 
~ ·- . . .. . . 
1 
1 
5 
7 
Definition of Test Anxiety. . . . . . . . 7 
Individual Treatments of Test Anxiety. . . 9 
Combination Treatments of Test Anxiety 14 
Electromyogram and Biofeedback. . . . . . 18 
Electromyogram Research on Relaxation 
and Anxiety. . . . . . . . . . . . . 19 
Summary. . . . . . . . . . . • . . 23 
III. METHODOLOGY. 25 
Hypotheses . . . . . . . . . . . 25 
Measures . . . . . . . . . . . . . . . 25 
Academic Achievement. . . . . 27 
Electromyogram Training. . . . 28 
Sample and Population. . . . . . . • . . . 2 9 
Procedures . . . . . . . . . . . . 29 
Analysis . . . . . . . . . . . . . . . 3 3 
IV. RESULTS ... 34 
EMG Training on Anxiety. . . . . . . . 34 
Analysis of Variance on Anxiety. . . 36 
EMG Training on Academic Achievement . 38 
Summary. . . . . . . . . . 3 9 
V. DISCUSSION. 
Evaluation of Findings • 
Implications ..... . 
• • • • t! 
41 
41 
42 
Subjects .. 
Measu res . 
Treatment .. 
Equipment. . 
. . . . . . . . . 
. . . . . . . ~ 
. . . . . . . . . 
iv 
42 
43 
44 
46 
Limitations. . . . . . . . . . • . 46 
Recommendations for Further Research. 50 
Summary. . . . . . . . . . . . . 52 
BIBLIOGRAPHY. . 
APPENDICES. 
. . . . . . . . . . . 
. . . ' . . ' . . 
53 
61 
Appendix A: 
Scale. 
Appendix B: 
Appendix C: 
VITA. 
Suinn Test Anxiety Behavior 
EMG Recording Form. 
Personal History .. 
. . 
61 
67 
G9 
73 
LIST OF TABLES 
Table 
1. Analysis of Covariance Comparing Adjusted 
Posttest Means of the EMG Training, Attention, 
V 
Page 
and Control Groups on the STABS. 35 
2. Calculation of the Adjusted Posttest Means 
of the Treatment, Attention, and Control 
Groups on the STABS. . • 36 
3. Analysis of Variance with Repeat e d Measures 
for EMG Training, Attention, and Control 
Groups on the STABS. 37 
4. Analysis of Covariance Comparing Adjusted 
Posttest Means of the Treatment, Attention, 
and Control Groups on Academic Achievement . 38 
5. Calculation of the Adjusted Posttest Means 
of the Treatment, Attention, and Control 
Groups on Academic Achievement. 39 
ABSTRACT 
The Effect of Electromyogram Training 
on Test Anxiety and Academic Achievement 
by 
Donald Maurice Whitley, II 
Utah State University, 1977 
vi 
Major Professors: Dr. Keith Checketts and Dr. Michael Bertoch 
Department: Psychology 
The focus of this study was to e xplore the effects 
of training with Electromyo g ram (EMG) feedback rela x ation 
on test anxi e ty and academic achievefilent. 
Subjects were 60 students from an Introductory 
Psychology Class who scored highest on the Suinn Test 
Anxiety Behavior Scale lSTABS). 
Subjects were divided into three grou p s: (1) EMG 
training, (2} Attention, and (3} Control. Treatment was 
12 sessions over a six-week period. 
A pretest and posttest of the STABS was used as a 
measure of anxiety with the measure of academic achieve-
ment being the first and fourth tests in the Psychology 
class. Analysis of covariance was used to evaluate the 
data. No significant difference was found between the 
adjusted posttest means for anxiety reduction or academic 
achievement. 
(73 pages) 
CHAPTER I 
Introduction 
Problem Statement 
Over the past three decades, many studi e s have been 
done on ways to alleviate test anxiety. Investigators 
have defined test anxiety as problems which are evidenced 
due to the testing situation. Some commonly experienced 
problems of students are difficulty in organizing a 
lo g ical and coherent answer to an essay question, their 
minds go blank when the y encounter a dif f icult problem, 
and the d isruption of eating an d sleeping patterns before 
e xaminations (Emery & Kru mboltz, 1 967). 
A variety of methods have been used in the treat-
ment of test an x i e ty. These include standard versus 
in d ividualized d es e nsiti z ation hierarchi e s (Emer y 
& Krumboltz, 1967), individual versus group desensi-
tization (Suinn, 1968), the use of study counseling 
(Allen, 1973), group counseling (Katahm, Strenger, & 
Cherry, 1966), individual counseling versus desensi-
tization (Friedman ~ Dies, 1974), and the use of 
hypnosis( Melnick & Russell, 1975) The main thrust 
of these and other investigations into test anxiety have 
focused on two major tasks: (1) to reduce the anxiety 
associated ~ith test taking, and l2) with the reduction 
of test anxiety, to bring about an increase in test 
scores. 
The ability to reduce the anxiety associated with 
e x aminations has been demonstrated by the treatments 
previously mentioned and by a majority of the treat-
ments reviewed. Bringing about an increase in test 
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scores along with anxiety reduction has been much harder 
for a single treatment to do consistently. One review 
(Chestnut, 1965) pointed out that in only two of fifteen 
studies did reduction of test anxiety increase academic 
achi e vement, i.e., test score ~nprovement. 
Test score improv ement along with anxiety reduc-
tion has been demonstrated by the use of two treatments. 
Katahm, Stren ger, a nd Cherr y (1 966) co mbin ed s ys t ema t ic 
desensitization with study counseling and wer e able to 
decrease anxiety while increasing grade point average. 
Thus the use of a combination of two treatments has 
proved effective in reducing anxiet y and increasing 
test scores. It needs to be pointed out that a number 
o f studies (Beneke & Harris, 1 972) have use d st udy 
counseling to improve test scores successfully. These 
studies either did not treat the anxiety question or 
were unsuccessful in alleviating the anxiety,again 
leaving one goal unattained. 
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If it is possible for a single treatment to fulfill 
both requirements it would be a more economical use of 
time and money, two items college students generally 
lack. At the present time research indicates that to 
attain both goals consistently a combination of two 
treatments must be used. One treatment is used to 
alleviate anxiety and the other to help improve test 
scores. Neither is effective in pr odu c ing both goals. This 
l e aves the use of a single treatment that produces both 
goals as a desirable objective to be explored. 
The use of biofeedback to train clients in estab-
lishing awareness of physiologic functions within their 
bodies and then to manipulate these same functions in 
order to relieve anxieties, tension, headaches, etc. 
(Budsynski, 1973) has been suggested. The electromyogram 
(EMG) is a form of biofeedback. The EMG is a direct 
physiological index of muscular contraction or muscle 
relaxation. Electrical activity increases with muscle 
tension and d ecreases with muscle relaxation. EMG 
training has been found effective in reducing chronic 
anxiety (Raskin, Johnson, & Rondestv e dt, 1973 ; Townsend, 
House, & Addario, 1975), tension headaches (Budzynski, 
Stoyva , Adler, et al. , 197 3) , teachin g relaxation 
(Budzynski, 1970; Coursey, 1976; and Alexander, 1975), 
teaching systematic desensitization (,Wickramasekera, 
1972), and in rehabilitating muscles (Basmajian, 1975). 
EMG training has also been reported to help clients 
achieve a less anxious, relaxed state quicker than 
either relaxation or systematic desensitization (Hayne, 
Moseley, & McGowan, 1975). 
The use of EMG training as a treatment for test 
anxiety has not been reported. The possibility of EMG 
training being effective in reducing anxiety associated 
with test taking offers much promise, since the training 
has been effective in reducing other types of anxiety 
(Raskins, et al., 1973). Also reduction of anxiety is 
correlated with muscle relaxation which EMG training 
effectively provides. 
With the reduction of anxiety one goal of reducing 
test anxiety has been obtained. The question still 
arises as to what effect the reduction of anxiety by 
means of EMG training has on test scores. As pointed 
out, few of the previously reported studies were able 
to meet this goal if only one treatment was involved. 
The use of EMG training has proved faster and more 
effective in relaxation training (Haynes, Moseley , & 
McGowan , 1975) and in reducing anxiety (Budzynski, 1973) 
than any treatment used with test anxiety to date. 
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Another advantage that EMG training has is that it 
can be used to demonstrate to students that they do have 
control over themselves and can manipulate their body 
functions to reduce their anxiety. The question now 
becomes will the reduction in time spent reducing anxiety 
and the fact that the students know they are in control 
of themselves allow them to be free of the debilitating 
effects of the anxiety enough to help them improve their 
test scores? 
While there is some evidence that indicates that 
relaxation training can reduce test anxiety and that 
rela x ation training in conjunction with study counseling 
can improve test performance, investigations of the use 
of EMG training for such purposes have not been r e ported. 
The problem is then the lack of evidence as to: (1) the 
effect of biofeedback training in reducing test anxiety 
and (2) the effect of reduced anxiety from EMG training 
on test scores. 
Purpose and Objectives 
The purpose of this study was to answer the following 
questions: tl) What effect Electromyogram tEMG) training 
has on college students who experience anxiety due to 
the testing situation, and (2}. What effect EHG training 
on test anxiety has on academic achievement? There is 
at present a lack of substantial information regarding 
the use of EMG training on test anxiety. Therefore it 
is of interest to attempt to ascertain to what extent 
EMG training will effect anxiety associated with test 
taking and academic achievement. 
Following in Chapter II is a review of relevant 
literature relating information concerning test anxiety 
and the use of EMG training associated with reduction 
of anxiety and teaching of relaxation. Chapter III is 
a presentation of the methodological procedures of the 
study. Chapter IV reports the results while Chapter V 
contains a discussion of evaluation of findings, limit-
ations of the -study, and recommendations for future 
research in this area. 
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CHAPTER II 
Review of Literature 
The review that follows is divided into five major 
sections: ( l) Definition of Test Anxiety, (2} Single 
Treatment of Test Anxiety, C3) Combination Treatments 
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of Test Anxiety, (4) the Electrornyogram and Biofeedback, 
and (5) Electromyogram Research on Relaxation and Anxiety. 
Definition of Test Anxiety 
Test anxiety has basically been defined as feelings 
of tension which interfere with learning and academic 
performance (Suinn, 19691. Students who are test anxious 
often find that the anxiety is an obstacle to higher 
mental processes which could include blocking on certain 
questions and the inability to organize thoughts properly. 
Still others have their eating and sleeping patterns 
interrupted which can create physical illness in extreme 
cases. 
The cause of test anxiety has not been adequately 
determined. Emery and Krumboltz (1967) used a classical 
conditioning paradigm as follows to explain how students 
become overly anxious about taking examinations. 
A child bringing home an examination with 
a grade lower than that expected by his 
parents is likely to be punished, directly or 
indirectly by his parents. The repeated as-
sociations of punishment with examinations 
will produce an increase in his anxiety 
whenever events associated with examinations 
occur in the future. The freshman year 
at college may heighten fear of examinations. 
An increased level of competition combined with 
more complex subject matter challenges many 
students for the first time. Thus, the 
test anxiety of most college students can 
be viewed as a fear of events associated with 
the testing situation (p. 205). 
Fear of the testing situation does not have to 
be debilitating. Albert and Haber (19601 developed 
two scales for test anxiety. The first was the 
Facilitating Anxiety Scale and a second a Debilitating 
Anxiety Scale. They hoped to be able to measure the 
intensity of each scale and then determine how anxiety 
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is used by the subject. Theoretically they felt students 
could possess a large amount of both anxieties, or of 
one but not the other or have no anxiety at all. What 
was found was that when subjects had high amounts of 
facilitating anxiety a predictable increase in academic 
performance scores occurred. This result was also found 
by Prociuk and Breen (1973). The Mandler-Sarason Test 
Anxiety Scale and the Suinn Test Anxiety Behavior Scale 
are examples of tests that base their measurements on 
the idea that facilitating and debilitating anxiety are 
opposites or are not related at all. These tests just 
use a debilitating index in order to test for anxiety 
which is interferring with test taking. 
It appears that debilitating test anxiety, from 
here on referred to as test anxiety, has an effect on 
students that hinder their performance. It seems to be 
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a specific anxiety occurring only in the testing situation 
with the etiology uncertain in most cases. 
Individual Treatments of Test Anxiety 
Garlington and Cotler (1968) used systematic desensi-
tization in an attempt to study the effectiveness of a 
programmed series of steps dealing with test anxiety. 
Thirty-two subjects were divided into two groups with the 
second group being a non-contact control group. Desensi-
tization was a five step process: (1) instruction to 
subjects, (2) relaxation training, (3) visualization 
training, (4) hierarchy construction, and (5) desensitiza-
tion proper with each subject spending 7 hours in treatment 
over 6 weeks. It was found that desensitization was more 
effective than a control group in reported anxiety and 
a measured anxiety reduction. The reported changes in 
test anxiety were not reflective in better performance 
on course examinations or final grades. 
Emery and Krumboltz (1967) focused research on 
comparing standard hierarchies with individualized 
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hierarchies. The standard hierarchy consisted of 16 
situations ranked from least anxiety producing t o"' highest 
anxiety producing. The individualized hierarchies contained 
the same 16 items given in random order . Treatment 
was over an 8 week period with 2 sessions per week. The 
results showed that both treatments were able to relax 
significantly when compared to a control group but there 
was no difference between ~he two experimental groups. 
There was also found no significant difference between 
an y of the three groups on final examination grades. 
Thus the treatment was effective in reducing anxiety but 
not in improving aca d emic achievement. 
In a study clos e ly related to the Emery and Krumboltz 
study, Suinn (1968) f ound that test anxiety was reduced 
when each subject developed their own hierarch y in initial 
grou p me etin g s followed by individual tr e atment sessions. 
These sessions totaled eight to ten hours of treatment 
for each client. 
Osterhouse (1972) hypothesized that subjects reporting 
high levels of emotional arousal during examinations would 
benefit more from desensitization, while subjects reporting 
high levels of cognitive worry about their test performance 
would benefit more from study skills. This idea was not 
supported by the results upon completion of 6 hours of 
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training. Desensitization was found effective in reducing 
anxiety, but the study skills treatment was not even as 
effective as the control in improving academic achieve-
ment. The study concluded that desensitization offered 
more promise as a treatment for test anxiety than did 
training in study skills. 
In a comparison of systematic desensitization, 
implosive therapy, and study counseling by Cornish and 
Dilley (1973) systematic desensitization was more effective 
than either implosive therapy or study skills in reduction 
of test anxiety. Implosive therapy in turn was found more 
effective than study skills in reducing anxiety while none 
of the treatments had an effect on grade point average. 
Mitchell, Hall and Piatkowska (1975) found that 
indirect treatment of test and academic anxiety by 
either relaxation training with 5 hours of training, or 
by a reeducative training of study habits and skills with 
8 hours of training was significantly less effective than 
direct systematic desensitization with 5 hours of training. 
It was also found that by reeducation of study habits 
and skills it was not possible to gain a change in academic 
status of the subjects. 
Hypnosis was compared with systematic desensitization 
(Gibbons, 1970) and was found to be as effective in 
reducing anxiety. On the basis of this study Melnick 
and Russell (1975) compared hypnosis using 4 hours of 
treatment with systematic desensitization using 6 hours 
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of training in the treatment of test anxiety. The results 
of this study provided evidence that systematic desensitiza-
tion was the better treatment choice for a test anxious 
college population. 
Johnson and Sechrest (1968) compared systematic desensitiza-
tion and relaxation training on college students who 
reported high levels of anxiety. The findings showed 
that the examination scores of the desensitization group 
were significantly higher than either the relaxation or 
control group. Neither treatment had an effect on 
anxiety. 
Donner and Guerney (1969) attempted to develop an 
automated group desensitization treatment for test anxiety. 
The purpose was to evaluate the effectiveness of the 
treatment of systematic desensitization without counseling, 
and to determine the importance of the physical presence 
or absence of the therapist. Here, again, the results 
were an improvement for the treatment groups in academic 
achievement while no improvement in anxiety levels was 
found. 
Partially due to the conflicting studies previously 
reported Anton (1976) researched the effects of group 
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systema~ic desensitization and group counseling both using 
8 hours of treatment on anxiety and academic performance 
using the procedures as set forth by Doctor (1970). The 
results showed that the desensitization group decreased 
significantly in test anxiety while the counseling group 
showed no change. Also none of the groups showed any 
change in academic achievement. Anton also questioned 
the findings of the Johnson and Sechrest (19681 and Donner 
and Guerney (1969) studies. There was considerable subject 
attrition in both instances and the Johnson study used 
nonequivalent controls thus possibly invalidating both 
of these studies. 
It appears that single treatments with between 5 and 
10 hours of training have been effective in reducing test 
anxiety. Desensitization appears to be the treatment of 
choice as seen by its continual success in reducing test 
anxiety. Other treatments have been used (Taylor, 1975; 
Beneke & Harris, 1972; Goldburgh , 1968; Prociuk & 
Breen, 1973) but desensitization has been the most 
consistent reducer of the anxiety associated with test 
taking. It is also evident from the literature that a 
single treatment to date has not been effective in 
improving academic achievement while decreasing the 
anxiety. 
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Combination Treatments of Test Anxiety 
Combination treatments of test anxiety have usually 
included one treatment for the anxiety centered around 
the testing situation and another treatment for improving 
academic achievement. 
Katahn, Strenger, and Cherry tl966) used a group 
behavior therapy approach with eight hours of training 
as a treatment of test anxiety that combined systematic 
desensitization and counseling procedures. The systematic 
desensitization was used to reduce student anxiety. 
Suggestion an d advice was used to develop necessary skills 
for i mproved academic performance. The results of this 
experiment showed that there was an increase in grade 
point average and a decrease in test anxiety thus 
accomplishing both goals. 
Cohen (1969) investigated the use of a combination 
treatraent using eight hours of training on test anxiety 
to determine what the treatments separately effected. 
Six groups were formed and are described below. 
1) Group interaction - progressive hierarchy. 
Subjects in this group were encouraged to discuss 
particular problems and alternative means of 
handling these problems. The discussion was 
directed toward issues of test anxiety and the 
experimenter structured discussion so that the 
members of the group interacted with each other. 
Group members were asked to visualize all items 
of the hierarchy. 
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2) Group interaction - high anxious hierarchy. 
This group experienced the same group interaction 
opportunities as Group 1. Instead of beginning 
with relatively low anxiety items, subjects in 
this group visualized only the four most anxiety 
provoking items. 
3) Group noninteraction - progressive hierarchy. 
There was no opportunity for interaction among 
the members of this group. The time allotted 
for group discussion was consumed by the 
experimenter lecturing, the entire progressive 
hierarchy was presented to the group. 
4) Group noninteraction - high anxiety hierarchy. 
This group had the same noninteraction conditions 
as Group 3. Only the high anxiety items we re 
presented to this group. 
5) No-contact control group. 
6) Minimal desensitization group - This group was 
comprised of students lea v ing the test an x i e ty 
course aft e r half the class sessions were 
complet e d (p. 18, 19). 
The results showed that all the e xperim ental subjects 
r ed uc e d an x i e t y . Subjects e xp eri e ncing group int e raction 
r ep ort e d mor e r e duction than those in the noninteraction 
con d itions. The hierarch y variable had no effect. The 
gra d e point chan g es for the ex perim e ntal subjects were 
greater than those changes for either the control or 
mini mal desensitization groups although there was no 
difference among the experimental groups. This research 
has again shown that a combination treatment can effectively 
reduce test anxiety and increase test scores but was 
unable to identify which treatment(_s) was the most 
important for change in either variable. 
The use of desensitization and a counseling program 
for test taking anxiety was studied by McManus (1971). 
The desensitization group counseling program followed 
these steps: 
Orientation session - Instructions to all students 
including the experimental and control subjects in 
desensitization rationale and procedures. 
Commitment to the full 7 weeks as a prerequisite 
to class enrollment for the subjects. 
Seven Treatments Sessions which included: 
1. Hierarchy construction 
2. Relaxation training 
3. Desensitization proper 
4. Discussion of both the uses and successes with 
the techniques by group members, and the 
learning skills and attitudes with which to 
replace ineffective approaches. 
5. Graduated opportunities to practice on lesser 
quarterly exams (p. 52}. 
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The results showed that the grade point average in 
the program quarter was improved. McManus thus concluded 
that counseling and group desensitization in the seven 
session model was an effective and efficient technique 
to modify anxiety responses to test taking situations. 
Mitchell and Ng (1972) focused on using different 
types of systematic desensitization and counseling. The 
treatment groups included a no treatment group, desensiti-
zation, counseling, serial-desensitization-counseling, 
and combined desensitization. The serial-desensitization-
counseling group received three sessions each of relaxation, 
desensitization, and counseling. The combined desensitization 
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received within each session the same treatment procedures 
as the serial desensitization-counseling group. The results 
indicated that significant reductions on test anxiety were 
obtained for groups given desensitization while for groups 
receiving the combination treatment improvement occurred 
in both test anxiety and academic achievement. Also no 
single treatment group improved academic achievement 
significantly. 
One study by Allen (1971} was unique in that it had 
a follow-up study two years later (Allen, 1973}. In the 
ori g inal research four treatm e nts were used: (ll desensi-
tization, (2) study counseling, (3} a combination of both 
techniques, and (4) an attention focusing placebo group. 
The combination therapy was more effective in reducing 
an x i e t y and im p roving academic performance than either 
treatment alone. In the follow-up study, All e n (1973} 
found that subjects in both the treatment and control 
condition achie v ed significantly better grades and reduced 
self reported anxiety by the semester of graduation. 
These results tended to obscure the effects originally 
reported. In explaining the results it was felt that 
test anxiety may be alleviated by entry into courses 
that had minimal formal testing and that it is possible 
that easing of grading standards has made acceptable 
grades easier to obtain. 
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The most recent study of test anxiety reported 
(Chang-Liang & Denney,1976) dealt with the eff e ctive-
ness of applied relaxation (combination of counseling and 
relaxation), systematic desensitization, and relaxation 
only in reducing test anxiety and in generalizing to 
other anxieties. 
The results showed that applied relaxation was more 
effective than other treatments in terms of both general 
and test anxiety and that desensitization was not more 
ef f ective than the relaxation only or control group. One 
factor which ap p ears to enter into the research is the 
limited amount of training time u sed. Systematic desensi-
tization has generally been seen as taking much more time 
to complete the treatment than rela x ation. 
Combination studies have pro v ed to be an effective 
treatment of test an x iety. One treatment devoted to 
alleviate anxiety and the other aimed at improving 
academic achievement has at present proved to be the 
more consistent treatment of test an x iety. Combination 
stu d ies have ranged in length of training from ei g ht to 
twelve hours. 
Electromyogram and Biofeedback 
Davidson and Krippner (1971) describes Electromyo-
gram (EMG) in the following manner: 
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a motor unit fires when an impulse reaches the 
muscle fiber, the response being a brief twitch. 
Accompanying the twitch is an electrical potential 
which when recorded, is known as the electromyo-
gram (p. 1 7, 18) . 
The use of the electromyogram as biofeedback is accom-
plished by detecting the physiological event and then con-
verting the resulting electronic signal into either auditory 
or visual feedback by which a subject can be made immediately 
and continuously aware of the level of activity (Budzynski 
& Stoyva, 1972). 
There are three main goals that the use of EMG has as 
a biofeedback technique. These are (1) the development of 
increased awareness of physiologic functions, (2) the 
establishment of control over these functions, and ( 3) the 
transfer or generalization of control from the training 
site to other areas of one's life (Budzynski, 1973). 
The use of the EMG has been varied. Marinacci 
(1968) and Basmajian (1972) used the EMG in reeducation 
of muscles; Budzynski, Stoyva and Adler (1970), Wickramasekera 
(1972), and Budzynski (1973) used EMG training for tension 
heachaches; insomnia was arrested with EMG training by 
Peper (1973); and muscle spasms in neck injured patients 
were reduced by Jacobs and Felton (1969). 
Electromyogram Research on Relaxation and Anxiety 
It has only been recently that EMG has been 
researched concerning relaxation or anxiety. One of 
the major factors against this has been the availability 
of quality equipment, the expense of the equipment, and 
a procedure to follow in the use of the EMG. With the 
increasing use of the EMG th.e expense has gone down and 
quality of the equipment improved. The first extensive 
procedure for deep muscle relaxation using the EMG was 
developed and promulgated by Green, Walters, Green, and 
Murphy (1969). This in effect placed the use of EMG in 
the reach of many researchers. 
With these obstacles overcome more research began 
to come forth. One of the first studies on anxiety was 
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by Raskin, Johnson, and Rondestvedt (1973}. This was a 
pilot study on the effects of deep muscle relaxation, 
through EMG training, on ten chronically anxious patients. 
All ten were able to sustain 25 minutes of relaxation with 
or without feedback upon completion of the treatments. 
Three patients learned to use partial relaxation in 
previously uncontrollable situations successfully. With 
these patients there was no long term treatment effects. 
In other words, the treatment would last for only a short 
period of time with the pervasive anxiety coming back 
shortly after the intervention. 
Townsend, House, and Addario (1975) used chronically 
anxious subjects in a study of the comparison of EMG and 
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group psychotherapy. In this study 30 patients were 
used and treatment was over a four-week period. The 
results indicated that successful EMG relaxation was 
accompanied by significant decreases in mood disturbances 
and anxiety test scores. The researchers concluded that 
EMG training is an effective adjunct therapy for chronic 
anxiety. It was also reported that individual differences 
appear to be a significant variable in learning EMG relax-
ation and it was suggested that a predictor for success 
in EMG relaxation training could be found in these 
individual differences. 
Kruisman, O'Banion, Robinson, and Staudenmayer (1975) 
studied the difference between continuous feedback and 
discrete feedback using the EMG in muscle relaxation 
training over three one-hour sessions. The discrete 
v e rbal fe e dback was delivered immediately a f ter each 
trial while the continuous feedback was through a tone 
during the trial. Results showed that verbal feedback 
alone did facilitate muscle relaxation but the continuous 
feedback was consistently more effective in muscle tension 
reduction. 
There have been a number of comparison studies using 
EMG training as one variable in dealing with reduction of 
tension or anxiety. Raynes, Moseley, and McGowan (1975t 
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used a one-session design of 20 minutes to compare EMG 
t ra ining, passive relaxation, active relaxation, and false 
feedback. The EMG method proved to be more effective than 
any of the other treatments. EMG training was also able 
to produce lower levels of muscle activity faster than 
the other relaxation methods. 
Coursey (1975) compared three groups of relaxation 
treatments with each group receiving two hours of training. 
The first was an EMG group, the second a control group who 
were told to relax but given no specific instructions nor 
feedback, and the third another control group who were 
given instructions about relaxation but no feedback. The 
EMG group was able to achieve lower EMG levels than either 
o f the control gro ups. All three gr oups showed the same 
amount of decrease on measures of subjective anxiety which 
is indicative of the fact that the subjects perceived 
themselves as feeling better. 
The differences between classical Jacobson-Wolpe 
instructions, EMG feedback, EMG feedback plus Jacobson-
Wolpe instructions, and EMG fe edba ck plus monetary reward 
were stu d ied by Reinking and Kohl (1975). The results 
showed that while the control group did not improve their 
relaxation significantly all four training groups did. 
Also self-report data showed all five groups reported an 
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increased ability to relax with no significant difference 
between groups. 
The literature cited on the effects of EMG training 
on anxiety by way of relaxation indicates that the use of 
EMG is a viable treatment. In nonchronic subjects EMG 
training is able to reduce anxiety in short periods of 
time. Although it has a relatively short history, EMG 
training has had a remarkably good success ratio in the 
treatment of anxiety. 
Summary 
There is no consistent single treatment which 
alleviates the anxiety and helps improve academic 
achievement. Single treatments have been successful in 
reducing an x iety with five to ten hours of training. 
Reducing anxiety and improving academic achieve-
ment has been accomplished by the use of combination 
treatments. These treatments ranged in training time 
from eight to ten hours. 
EMG training has proved effective in dealing 
with anxiety with treatment lengths varying from 20 
minutes to three hours. EMG training thus appears 
to be a very efficient use of treatment time. 
The current literature reviewed did not indicate 
any empirical data to answer the question of what effect 
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EMG training had on test anxiety or if there is less time 
spent in training what effect this would have on academic 
achievement. 
CHAPTER III 
Methodology 
This chapter describes the method by which the 
study was conducted. 
Hypotheses 
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In order to answer pertinent research questions 
previously stated, hypotheses were constructed in order 
to allow for statistical testing. The hypotheses tested 
were: 
Cl) There is no difference in posttrea tment anxiety 
levels as measured by the Suinn Test Anxiety 
Behavior Sca le (STABS) among an EMG training group , 
an attention group, and a control group when 
anxiety levels are held constant by a pretest 
of the STABS. 
(2) There are no differences in posttreatment 
academic achievement levels among an EMG 
training group, an attention group, and a 
control group when pretreatment academic 
achievement levels are held constant. 
Measures 
The Suinn Test Anxiety Behavior Scale (STABSt was 
used as the measure of test anxiety (see Appendix A}. 
The STABS is a 50-item scale composed of behavioral 
situations which in real life may arouse different 
levels of test anxiety in subjects (Suinn, 1968} . . The 
STABS was devised to provide a scale of anxiety which 
could serve either as a diagnostic tool or as an aid 
for developing test anxiety hierarchies. 
In order to establish reliability two samples of 
75 and 158 students respectively in Introductory 
Psychology classes were used with two administrations 
of the STABS 6 weeks apart. Test-retest reliability 
coefficients were found to be 0.74 for the first sample 
and 0.78 for the second sample. These are comparable 
to the reliabilities of 0.80 for the Taylor Manifest 
Anxiety Scale and 0.72 for the Fear Survey Schedule, 
which are scales often used in clinical practice. 
Validation of the STABS was done by two methods. 
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In the first method, using concurrent validity, the STABS 
was compared with another measure of test anxiety, the 
Test Anxiety Scale by Sarason (1957). The STABS was 
found to be significantly associated with the Test 
Anxiety Scale: r = 0.59 at the 0.001 level for sample 
one and r = 0.60 at the 0.001 level for sample two. In 
addition, since it was theoretically expected that high 
STABS scores would reflect high interference with 
performance on academic tests, correlations between 
course scores and course grades and STABS scores were 
calculated. Data showed that STABS performance was 
significantly correlated with final course grade, 
r = -0.26 at the O,QS level for sample one; r = -0.28 
at the 0.02 level for sample two. 
Academic Achievement 
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Measure of academic achievement was through the 
comparison of scores from the first and fourth tests in 
Psychology 101 Spring Quarter 1977 at Utah State Univer si ty. 
These tests were multiple choice tests with questions fro m 
l e ctures and textbook a ssignments. 
Reliability for e a ch test was estimated by using 
the Kuder-Richardson Formula 21, otherwise known as the 
split-half method. The first test had 4 9 items 
with a mean of 31 and the reliability estimate was 
r = .877. The second test had 65 items with a mean 
of 42.28 and the reliability estimate was r = .79. 
Validity for these two tests was established only 
so f ar as content validity could be accepted. The items 
on each test were chosen by the instructor from a pool 
of items. Th~s pool of items having been gathered from 
different General Psychology textbooks with the content 
of the items reflecting the information disseminated in 
the classroom. 
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Electromyogram Training 
EMG training was done by use of an Autogen 1700 electro-
myogram. This instrument is capable of monitoring large 
muscle areas as well as fine deep muscles. Different 
frequencies are monitored for each type of muscle group. 
In this research the frequency used was 100-200 hz. This 
level is recommended for most applications involving 
general muscular relaxation. It was claimed by the 
manufacturer that the Autogen 1700 rejected artifacts 
well while permitting the monitoring of very low micro-
volt levels. 
The Autogen 1700 has available eight modes of audio 
feedback. The one used in this research was "AN l" which 
is a variable pulsating tone. As the EMG level increases, 
the tone rises and the rate speeds up with the reverse 
happening when EMG level decreases. 
To measure the EMG activity the frontalis or fore-
head muscle was used. The frontalis muscle acts as a 
general "barometer" of muscular tension throughout the 
head, neck, and shoulders. Also it is useful for 
studying anxiety due to its extremely _sensitive response 
to physiological arousal mechanisms (Autogen, 1975). 
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Sample and Population 
The sample was the students at Utah State University 
during Spring Quarter 1977 who (11 took Introduction to 
Psychology (Psych l 01 1 Section 3 }_ and (2 l. were among the 
the 60 students who scored highest on the Suinn Test 
Anxiety Behavior Scale (STABS1. 
The population, from which the sample was taken, is 
the college students throughout the United States in 
similar test anxiety producing situations for which EMG 
training might help. 
Procedures 
Prior to Spring Quarter 1977 the instructor of 
Psychology 101 was approached about using his class for 
the experiment. The research was outlined in detail 
and the instructor agreed to allow class time twice 
durin g the quarter for administration of the Suinn Test 
Anx iety Behavior Scale (STABS). It was also d ecided 
that each student who participated and completed the 
requirements of the study would receive extra credit. 
The extra credit for this research was received by the 
treatment and attention group members. The control 
group received no extra credit from this study but had 
other opportunities for the same amount of extra credit 
as did the whole class. 
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At this same time and during the first two weeks of 
the quarter three psychology undergraduates were selected 
and trained as technicians in the use of the Autogen 1700. 
The technician's task was to attach each subject to the 
Autogen 1700 in preparation for the treatment and then 
during the treatment to record the monitored EMG levels 
at 30 second intervals over a 12-minute period which made 
up the length of each session. Appendix Bis an example 
of the EMG recording form used in this study. 
On the second day of classes Spring Quarter 1977 the 
STABS was administered to 300 students in the Psychology 
101 class. The students were informed that some of them 
would be contacted in order to participate in a research 
project. Also if selected they would be required to 
give approximately one hour per week of their time for 
six weeks. At this time they were advised of the extra 
credit possibility. 
The 60 students who scored highest on the STABS 
were chosen as the sample. They were randomly placed 
into treatment, attention, and control groups. The 40 
students in the treatment and attention groups were then 
contacted and appointments set up for the week prior to 
their first class test to familiarize them with the EMG 
and what their part of the study entailed. The control 
group was not contacted at any time during the study. 
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u:ron the individual ls initia .l visit ea.ch was told 
that the experiment was designed to give h~m an opportunity 
to relax and possibly by relaxing regularly learn to be 
less anxious in the testing situation. Each was also 
asked to fill out a Personal History questionnaire (see 
Appendix C) to ascertain if there were any present physical 
limitations which might require a doctor's permission 
before the student could participate in the study. This 
was necessary in order to screen subjects who might be 
seizure prone, have cardiac problems, have respiratory 
problems, etc., which could possibly be affected by the 
EMG training. 
The students were also asked to relax daily for fifteen 
minutes and keep a diary of this activity. This was added 
to facilitate the subject's use of the relaxation and 
their learning to relax without the use of the Autogen 
1700. 
Each subject was then shown the Autogen 1700 with 
the treatment group receiving the following ex p lanation: 
This machine measures the amount of tension within 
your muscles by way of picking up the degree of 
electrical activity within the muscle. This is 
done by having you recline in this chair with the 
room dimly lit and placing three metal electrodes 
on your forehead which is the frontalis muscle. 
You will also be wearing a set of earphones in 
which you will hear a tone. As your muscle tension 
decreases the pitch of the tone falls, and rate 
slows down. Your task is to 
the tone as far as possible. 
tone you are learning how to 
You will have twelve minutes 
practice your relaxing. 
learn how to lower 
By lowering the 
relax your muscles. 
each session to 
Each subject in the attention group received the 
following explanation: 
This machine measures the amount of tension within 
your muscles by way of picking up the degree of 
electrical activity within the muscle. This is 
done by having you recline in this chair with the 
room dimly lit and placing three metal electrodes 
on your forehead which is the frontalis muscle. 
The electrodes are for me or my assistant to be 
able to record physiological data from as to your 
degree of relaxation. You will also have a set 
of earphones on to help block any extraneous 
noise in the hallways. Your task will be to 
just relax during the twelve minutes you are 
hooked on the machine. 
After this first get acquainted session was 
completed each subject was asked to choose two times 
weekly, preferably a day apart, to use the Autogen 1700. 
Each was reminded again of the importance of meeting 
each session and that the research would last for six 
weeks beginning 4 April 1977 and ending 13 May 1977. 
Individuals were told that diaries would be collected 
during the subject's last session. 
As a precaution for subjects missing sessions a 
make-up schedule of week nights and Saturday sessions 
was developed and used when needed. 
At the end of the six weeks training period scores 
from the first and fourth tests in Psychology 101 were 
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collected for the sample population. The first test 
was administered the Friday prior to the beginning of 
the treatment and the fourth test on the final day of 
the treatment. On the following Monday, 17 May 1977, 
the posttest of the STABS was administered to the whole 
Psychology 101 class again. 
Attrition rates during the study necessitated 
reducing the group sizes to fifteen subjects in each 
group. 
Analysis 
To measure the effect of EMG training on test anxiety 
scores, analysis of covariance was used. The pretest of 
the STABS was used as the concomitant variable and the 
posttest of the STABS was used as the criterion variable. 
To measure the effect of EMG training on academic 
achievement, analysis of covariance was also used. 
on the first test in Psychology 101 were used as the 
concomitant variable and the scores from the fourth 
Scores 
test in Psychology 101 were used as the criterion variable. 
CHAPTER IV 
Results 
The purpose of this investigation was to assess the 
effectiveness of Electromyogram training on anxiety 
produced by the testing situation and then to see what 
effect the reduction in anxiety, if any, had on academic 
achievement, i.e., test score improvement. 
In testing the hypothesis that there would be no 
differences among an EMG training group, an attention 
group, and a control group when anxiety levels and 
academic achievement levels were held constant, students 
from an Introductory Psychology class constituted the 
sample and the data were analyzed by the use of analysis 
of covariance. The pretest means of the Suinn Test 
Anxiety Behavior Scale (STABS) and the first test in the 
Psychology class served as the covariate to control for 
initial group differences . Thus, analysis of covariance 
analyzed the difference between posttest measures after 
taking into account initial group differences on pretest 
measures, which resulted in an adjusted posttest measure. 
Effect of EM~ Training on Anx iety 
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The null hypothesis that there would be no differences 
among an EMG training group, an attention group, and a 
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control group when anxiety levels are held constant was 
not rejected. Table 1 summarizes the analysis of covariance. 
Table 1 
Analysis of Covariance Comparing Adjusted 
Posttest Means of the EMG Training 
Attention, and Control Groups on 
Source of 
Variation 
Between Treatments 
Error 
Total 
the STABS 
Degrees of 
Freedom 
2 
41 
43 
Sum of 
Squares 
1,639.93 
13,676.64 
15,316.57 
*Nonsignificant at the . 05 level (F 2: 3. 22 required) 
F 
2.46* 
The adjusted posttest means of the treatment, 
attention, and control groups were not significantly 
different at the .05 level. Table 2 is a summary of 
the overall pretest and posttest means for each group. 
The calculated adjusted posttest mean for each group is 
also shown. 
Table 2 
Calculation of the Adjusted Posttest 
Means of the Treatment, Attention, 
and Control Groups on the STABS 
Treatment Group 
Attention Group 
Control Group 
Pretest 
Means 
147.73 
147.27 
146.20 
Posttest 
Means 
135.40 
124.27 
130.80 
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Adjusted 
Posttest 
Means 
135.02 
124.15 
131. 31 
Accurate physiological measures (EMG recordings) were not 
obtained due to fluorescent lighting interference with the 
recording mechanism. 
Analysis of Variance on Anxiety 
By looking at the difference in the raw scores on the pre-
test and posttest of the STABS there appeared to be a large 
enough discrepancy to suggest a possible interaction within the 
individual groups. Although it was not a major part of the 
study and was not a hypothesis, the investigator thought it 
might be productive to look at this data in a different manner. 
The Analysis of Variance with repeated measures 
for the data yielded an F (2.42) = 24.02 which is 
significant at the 0.01 level, thus evidencing that 
there was a significant change from pretest to posttest 
in all groups. There was no significant interaction 
effect within the individual groups. Table 3 surmnarizes 
the analysis of variance. 
Table 3 
Analysis of Variance with Repeated Measures 
for EMG Training, Attention, and Control 
Groups on the STABS 
Source of 
Variation 
Between Subjects 
Treatments 
Subjects Within 
Groups 
Within Subjects 
Pretest and 
Posttest 
Interaction 
Degrees of 
Freedom 
44 
2 
42 
45 
1 
2 
42 
Mean 
Squares 
252.58 
773.23 
6,434.70 
226.15 
267.94 
F 
0.32 
24.02 
0.84 
An F~ 3.22 at the 0.05 level and 5.15 at the 0.01 level 
is needed for significance. 
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Effect of EMG Training on Academic Achievement 
The null hypothesis that there would be no differences 
in posttreatment academic achievement levels among an 
EMG training group, an attention group, and a control 
group was not rejected. 
There was no significance difference among the three 
groups. Table 4 summarizes the analysis of covariance for 
academic achievement. 
Table 4 
Analysis of Covariance Comparing Adjusted 
Posttest Means o f the Treatment, 
Attention, and Control Groups on 
Academic Achievement 
Source of 
Variation 
Between Treatments 
Error 
Total 
Degrees of 
Freedom 
2 
41 
43 
Sum of 
Squares 
111. 4 0 
1,339.79 
1,451.19 
*Nonsignificant at the 0.05 level (F'2:3.22 required) 
F 
1.70* 
Table 5 is a summary of the overall pretest means for 
each group along with the adjusted posttest means. 
Table 5 
Calculation of the Adjusted Posttest 
Means of the Treatment, Attention, 
and Control Groups on Academic 
Achievement 
Treatment Group 
Attention Group 
Control Group 
Pretest 
Means 
33.73 
33.73 
31.07 
Posttest 
Means 
46.13 
44.60 
41. 00 
Adjusted 
Posttest 
Means 
45.41 
43.88 
42.63 
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It needs to be reiterated here that the first test 
had 49 items with a mean of 31 and the posttest had 65 
items with a mean of 42. When looking at Table 5 the 
tendency is to assume a large jump in test scores from 
the pretest to the posttest when in fact it just reflects 
a jump in the number of test items. 
Summary 
It was found that there was no difference among 
an EMG training group, an attention gro up, and a control 
group when anxiety levels and academic achievement levels 
were held constant. Also no trends were found that 
would suggest one treatment being more useful than 
another. 
A significant change in pretest to posttest scores 
within each group on the STABS was reported as a supple-
mental finding after the research had been completed. 
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CHAPTER V 
Discussion 
This study examined the effects of EMG training on 
anxiety produced by a testing situation and on academic 
achievement. Subjects were 60 students from an Intro-
ductory Psychology class who were divided into three 
groups, treatment, attention, and control. Subjects 
were administered the Suinn Test Anxiety Behavior Scale 
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(STABS) as a pretest measure of anxiety while their 
scores on the first class test acted as a pretest measure 
of academic achievement. The posttest was given at the 
completion of a six week period. During this six week 
period, subjects received twelve EMG training sessions. 
Evaluation of Findings 
Although it was expected that EMG training would 
reduce anxiety produced by a testing situation this 
expectation was not fulfilled. It was also found that 
there was no significant difference between the effec-
tiveness of an EMG training, an attention, or a control 
group in reducing anxiety. The expected trend was for 
the EMG training group to have a greater reduction of 
anxiety than either the attention or control group, and 
the attention group to have a greater reduction in 
anxiety than the control group. This trend was not 
found, instead it followed the pattern of attention> 
control> treatment. 
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The expectation that EMG training would significantly 
increase test scores when compared with an attention group 
and a control group was not fulfilled. There was no 
significant difference between the three groups. By 
looking at the adjusted posttest means it can be seen 
that the expected trend of the EMG training group being 
more effective than the attention group and the attention 
group being more effective than the control group was 
not found. The trend for academic achievement improve-
ment followed the pattern of EMG training>control> 
attention. 
Implications 
The first implication is that EMG training was not 
effective in reducing test anxiety as set up by this 
experiment. There are a number of factors which need to 
be looked at concerning the ineffectiveness of the EMG 
training. 
Subjects. One factor is that the sample included 
students who were of normal anxiety levels all the way 
up to students who were of high anxiety levels. It 
could be possible that EMG training is effective with 
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only highly anxious students, and since this experiment 
dealt with few students who were highly anxious (scored 160 
or above on the STABS) the probability of getting any signi-
ficant results would be low. Due to the small number of 
subjects scoring in the highly anxious range it was not 
possible to obtain usable data on these subjects alone. 
Another factor which could have effected the outcome 
was the motivational level of the students. The students 
in the present study were motivated for the most part by a 
material gain, i.e., extra credit points toward their final 
class grade. In most of the studies cited in the Review 
of Literature subjects were chosen from a pool of students 
who volunteered or r e quested help for debilitating anxiety 
(Anton, 1976; Beneke & Earris, 1973; Cronish & Dilley, 
1973; Suinn, 1968; etc.). The difference between the present 
study subjects and those previously reported is that the 
present study subjects were most likely extrinsically moti-
vated while a majority of the subjects in the previous research 
appeared to be intrinsically motivated. It is suggested that 
subjects who are instrinsicially motivated for change have a 
better chance of changing and are willing to work harder for 
that change than the extrinsicially motivated subjects. 
Measures. The fact that the pretest of the STABS 
was given during the first week of class could account 
for some of the variance between pretest and posttest. 
The first week is a time when students are somewhat 
more nervous than normal, not knowing what type test the 
instructor gives, etc. Once students have learned what 
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is expected of them the class becomes more comfortable. 
This could be an explanation for the significant difference 
between pretest and posttest of the STABS in each separate 
g roup while there was not any significant difference 
between groups. 
Treatment. The use of EMG training over a long 
p e riod of time with minimal sessions each week could be 
a factor that contributed to the ineffectiveness of EMG 
training. The training was for six weeks with two 
sessions per week. If the training took place three to 
four times per week this would give the subjects extra 
ti me to train while ke e ping the objective of the training 
in the fore ground. This intense training could be of 
shorter or longer duration which would have to be 
established exp e rimentally. 
The only di f ference in the treatment between the 
EMG training and attention groups was the absence of 
the feedback tone in the attention. It is hypoth e tically 
possible that since the task of the EMG group was active, 
i.e., having to attend to a tone, and the task of the 
attention group was passive, i.e., just relaxing, the 
activity of the EMG training group caused them not to 
be able to relax as well as the attention group. This 
would support the idea that for subjects with normal 
levels of anxiety just structuring time to relax during 
the day is as effective as using other methods. 
The inability to directly have any significant 
reduction in anxiety still leaves unanswered a question 
of the relationship of anxiety and academic achievement. 
The EMG training in this experiment did not help improve 
academic achievement and at the same time it did not 
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reduce anxiety. It might be possible that anxiety levels 
and academic achievement are not related, but at this time 
there has been no research that directly deals with this 
question. If this is the case then one treatment would 
not effectively reduce anxiety and raise academic 
achievement. Here the treatment of choice would then 
correctly be a combination of two treatments, one for 
anxiety reduction and the other for academic achievement. 
Another and more likely conclusion is that they 
are related, but only when dealing with high levels of 
anxiety. More research is needed to substantiate this 
hypothesis and the use of EMG training in reduction of 
high levels of anxiety and the increase in academic 
achievement. 
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Equipment. During the first six training sessions 
the Autogen 1700 was being effected by the fluorescent 
lights in the hallway. The effect was an additive one 
in terms of microvolts. Where a normal EMG reading was 
one to three microvolts the light would add anywhere from 
five to 20 microvolts. As far as could be discerned the 
added levels did not effect the training as the subjects 
could still reduce the microvolt level. If the subjects 
were effected and how they were effected by the lights 
when they were turned on in the next room, down the 
hallway, on the floor below, etc., cannot be measured. 
It could have been evident to the subjects that the tech-
nicians were puzzled over the effects the fluorescent lights 
had on the Autogen 1700. 
the subjects• behavior. 
Limitations 
This in turn could have effected 
One variable that effected this study was the number 
of subjects. In each group there was 20 subjects. Before 
the EMG training sessions started two members of the atten-
, 
tion group dropped out of the class. By the end of the 
experiment five subjects had dropped out of the attention 
group and one from the treatment group. The treatment 
and control groups were then adjusted to fifteen members 
by randomly selecting subjects to be dropped from the groups. 
Another limitation is that the study did not 
differentiate between state and trait anxiety. Trait 
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anxiety being that which is more generalized and state 
anxiety being more situationally determined. Test anxiety 
is considered a state anxiety but that does not rule out 
the possibility of being anxious in a natural setting and 
becoming highly anxious in the testing situation. Whether 
EMG training could have been reducing state anxiety and 
not effecting trait anxiety is not known. How to differ-
e ntiate what anxiety is being reduced needs to be 
r e searched. 
This study also did not control for nor keep track 
of events of traumas wh ich could have happened prior 
to the session. Subjects possibly could have use d more 
time to rela x or get into a com f ortable state of b e ing. 
Unf ortunately the length of the sessions were dictated 
by the number of subjects and the availability of 
technicians. Two sessions weekly for each subject took 
between 26 to 35 man-hours per week. Between the 
limited amount of personnel trained as technicians, the 
odd hours students were available, and the availability 
of the equipment, the logistics of the study became 
cumbersome. Thus it became hard to fulfill or to account 
for any of the students' immediate needs. 
The directions and especially the effects of the 
training which could be expected by the subjects, i.e., 
being more relaxed and a possible improvement in test 
scores,were given only during the initial session to 
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both groups. Clinical uses of EMG training would include 
use of directions and outcome expectancies each session 
even to the point of stressing the expectancies thus 
hopefully creating a positive self-fulfilling prophecy. 
This experiment used directions and expectancies only 
once to get as pure effects of EMG training as possible. 
One of the major limitations of the study was 
the effect of the fluorescent lights upon the Autogen 
1700. The manufacturer reported that the 1700 reflected 
artifacts well. While they did caution against fluorescent 
lights in the same room as the equipment (the lights were 
removed from the treatment room) nothing was noted about 
lighting in adjacent areas. Even with prior use of the 
1700 before the research began the effect of the lights 
did not become evident until there was continuous use 
of the equipment over a period of time each day. 
Although the STABS was the best test anxiety scale 
available, test-retest reliability of the test could 
account for only 55% of the variance. This leaves a large 
gap in the information concerning what other variables 
are invovled. 
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Another possible limitation is that of self-defeating 
behavior. The subjects'anxiety could have been fulfilling 
some need or been a means of coping with some unknown 
variable. Thus the subjects could have possibly been 
placing stress from one area into another area, i.e., 
test anxiety. The EMG training did not attempt to 
find the cause of test anxiety or attempt to help the 
subjects gain insight into the problem. Thus it is 
possible that individuals might not have alleviated their 
test anxiety because it was helping them maintain control 
in other areas of their lives. 
Systematic desensitization uses a hierarchy method 
for reducing anxiety. This generally includes ranking 
situations from the least to the highest anxiety producing. 
Visual imagery is used as a subject is taken slowly up 
the hierarchy in a relaxed state. If a subject becomes 
the least bit anxious the hierarchy is started again. In 
the present study there was no visual imagery used. Also 
there was minimal (only in the first session) tying of 
the relaxation training to the anxiety situation. The 
EMG training dealt only with the reduction of muscle 
tension which could have made it hard for the training 
to generalize to test anxiety. This lack of association 
could have negatively effected the EMG training on test 
anxiety. 
Recommendation for Further Research 
It is recommended that the use of EMG training 
for reduction in test anxiety be further researched. 
Some changes from the present experiment should be 
implemented. One area of change needs to be in the 
time factor. Research needs to be done to determine 
what is the optimal amount of time to spend each week 
in training. The research reviewed indicated that no 
standards have been set for the time factor in regards 
to EMG training. The time factor would include length 
of each session, number of sessions per week, and the 
overall length of training. Autogen (1975) suggested 
that training be daily, if possible, and each session 
should last around 15 minutes. No time limit was 
so 
specified for the length of training. In the EMG articles 
reviewed time limits varied from a study that consisted 
of one session lasting for 20 minutes (Haynes, Moseley, 
& McGowan, 1975) to a one-hour session five times a 
week for eight weeks (Raskin, Johnson, & Rondestvedt, 
1973). 
There are differences between having quick sessions 
(client receives treatment then leaves) and having a 
full hour in which to train the client with the machinery 
and to deal with whatever is happening in his/her present 
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day life. These differences might interfere with the 
training itself and need to be studied further. 
Research also needs to be done on highly anxious 
students or at least on classifying students as to the 
level of anxiety. Once this is done a correlation between 
EMG training effectiveness and anxiety level could be 
studied. 
Research using EMG training has for the most part 
used minimal amounts of subjects--usually a total of 
five to ten subjects. The present study atte mpted to 
us e a large number of subjects--60 in the sample with 
50 being exposed to th e Autogen 1700 twice weekly. If 
f uture studies are goi ng to use a large nu mber of subjects 
t h en it.is recommended that either one full-time technician 
b e hired or if technicians are part-time have the subject/ 
t e chnician ratio at a max imum of 5:1 with a pref e rable 
ratio b e ing one technician per ten sessions. 
It is recommended that prior to future use of the 
Autogen 1700 that the treatment room be completely 
insulated to assure the purest possible feedback. It 
is also recommended that since EMG training is still in 
its infancy stage, that researchers run short pilot 
studies to gain insight as to the problems of logistics 
and mechanical mishaps. 
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Future research in short time spans could use a 
questionnaire as to what happened with the client prior 
to his session. This would give the experimenter another 
dimension to look at in relation to the subject's EMG 
activity level fluctuations. 
It is also recommended that future studies look into 
the idea of the subject's self-defeating behavior. The 
possibility that the subject's need to maintain their 
anxiety can directly hinder research in the area of test 
anxiety. It appears that some form of psychotherapy could 
be used to deal with the psychodynamic issues. It is 
possible that doing this prior to EMG training or in 
conjunction with EMG training will effectively deal with 
test anxiety. 
Summary 
This chapter has evaluated the research findings, out-
lined the limitations of the study, and made recommendations 
for further research. In general no support was found for EMG 
training in reducing test anxiety or improving academic achieve-
ment. Thus it cannot be recommended for use in these areas 
at this time. It is recorrnnended that further research be 
done on the relationship of anxiety and academic achievement 
and further research be conducted relative to higher anxiety 
level subjects with more intense training. 
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The items in the questionnaire refer to experiences that 
may cause fear or apprehension. For each item, place a 
check (_v} on the line under the column that describes 
how much you are frigntened by it nowadays. Work quickly 
but be sure to consider each item individually. 
Not at A A fair Very 
all little amount Much much 
1. Going into a regularly 
scheduled class period 
in which the professor 
asks the students to 
participate. 
2. Re-reading the answers 
I gave on the test before 
turning it in. 
3. Sitting down to study 
before a regularly 
scheduled class. 
4. Turning my completed test 
paper in. 
5. Hearing the announcement 
of a corning test. 
6. Having a test returned. 
7. Reading the first question 
on a final exam. 
8. Studying for a class in 
which I am scared of 
the professor. 
9. Being in class waiting 
for my corrected test to 
be returned. 
10. Seeing a test question 
and not being sure of 
the answer. 
11. Studying for a test the 
night before. 
Not at A A fair Very 
all little amount Much much 
12. Waiting to enter the room 
where a test is to be 
given. 
13. Waiting for a test to 
be handed out. 
14. Being called on to answer 
a question in class by a 
professor who scares me 
15. Waiting for the day my 
corrected test will be 
returned. 
16. Discussing with the instructor 
an answer I believed to be 
right which was marked 
wrong. 
17. Seeing my standing on the 
exam relative to other 
people's standing. 
18. Waiting to see my l et ter 
grade on the test. 
19. Studying for a quiz. 
20. Studying for a midterm. 
21. Studying for a final. 
22. Discussing my approaching 
test with friends a few 
weeks before the test is 
due. 
23. After the test, listening 
to the answer which my 
friends selected. 
24. Looking at the clock to see 
how much time remains during 
an exam. 
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Not at A A fair Very 
25. Seeing the number of 
questions that need to 
be answer in the test. 
26. On an essay exam, seeing 
a question that I cannot 
answer. 
all little amount Much much 
27. On a multiple choice test, 
seeing a question I 
cannot answer. 
28. Being asked by someone if 
I am ready for a forth-
coming exam. 
29. Being the first one to 
finish an exam and turn 
it in. 
30. Being asked by a f r iend 
concerning my stan d ing in 
a class. 
31. Being asked by a friend 
concerning results of a 
test on which I did 
poorly. 
32. Discovering I need an A 
or Bon the next exam in 
order to p ass the course 
33. Discovering I need an A 
or Bon the f inal exam to 
maintain the grade point 
average nec e ssary to remain 
in school. 
34. Thinking about "warning 
slips" from the Dean's 
office. 
35. Reading a "warning slip" 
from the Dean's office. 
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Not at A A fair Very 
all little . amount Much much 
36. Remembering my past 
reactions while preparing 
for another test. 
37. Seeking out the teaching 
assistant or instructor 
for advice or help. 
38. Being told to see the 
instructor concerning 
some aspect of my class 
work. 
39. Asking for a make-up exam 
after missing the 
scheduled exam. 
40. Discussing the course 
content with fellow 
students just before 
entering the class r oom 
the day of the exam. 
41. Being the last one to 
finish an exam and turn 
it in. 
42. Reviewing study materials 
the night before an exam 
43. On the first day of the 
course, hearing the 
instructor announce the 
dates of the midterm and 
final examinations. 
44. Having the instructor ask 
a question of the class 
which deals with course 
material, and then look in 
my direction. 
45. Making an appointment to see 
the instructor regarding 
some course problem. 
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Not at A A fair Very 
all little amount Much much 
46. Thinking about a coming 
exam three weeks before its 
scheduled date. 
47. Thinking about a coming 
exam one week before its 
scheduled date . 
48. Thinking about a coming 
exam the weekend before 
its scheduled date. 
49. Thinking about a coming 
exam the night before its 
scheduled date. 
50. Thinking about a coming 
exam the hour before its 
scheduled date. 
Name: 
Phone#: 
------------------
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APPENDIX B 
GB 
EMG Recording Form 
Subject: 
--------------
Min Sec Session # Min Sec Session # 
Meter Scale Actual Meter Scale Actual 
30 30 
1 60 1 60 
30 30 
2 60 2 60 
30 30 
3 60 3 60 
30 30 
4 60 4 60 
30 30 
5 60 5 60 
30 30 
6 60 6 60 
30 30 
7 60 7 60 
30 30 
8 60 8 60 
30 30 
9 60 9 60 
30 30 
10 60 10 60 
30 30 
11 60 11 60 
30 30 
12 60 12 60 
30 30 
13 60 13 60 
30 30 
14 60 14 60 
30 30 
15 60 15 60 
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Personal History 
Name: 
---------------
Age: 
---
Sex: Date: 
Answer the questions in Part I and then in Part II. 
Place a check (v-) mark next to any item that has occurred 
to you and yo ur approximate age at the time of occurrence. 
PART I 
1. Do you currently have any cardiac problems? (heart 
murmer, high blook pressure, racing heart, etc.) 
2. Do you currently have diabetes, asthma, tuberculosis, 
ulcers, or any other physical problem? If so, what? 
3. Are there any reasons why you should not participate 
in biofeedback training? If so, explain. 
PART II 
Age 1. Past illnesses or problems 
a. heart problems 
b. ulcers 
c. diabetes 
d. emotional 
e. narcolepsy 
f. asthma 
g. other (specify) 
2. Operations 
a. appendectomy 
b. tonsilectomy 
c. on the nose, eyes, ears (specify) 
d. fractures (specify) 
e. other (specify) 
Age 3. Falls 
a. from a chair 
b. from stairs 
c. from swing 
d. from tree 
e. from balcony 
f. other (specify) 
4. Accidents 
a. car 
b. fishing 
c. hunting 
d. airplane 
e. drowning (almost) 
f. step on nail 
g. bicycle 
h. motorcycle 
i. sled 
j . other (specify) 
5. Cuts 
a. knife 
b. saw 
c. glass 
d. axe 
e. other (specify) 
6. Attacks 
a. by animal (specify) 
b. by person 
c. other (specify) 
Age 7. Injuries while playing 
a. firecrackers 
b. on the roof 
c. snow ball 
d. cowboys and Indians 
e. enclosures (plastic bag, 
refrigerators) 
f. near a railroad 
g. school yard 
h. other (specify) 
8. Injuries in sports 
a. skiing 
b. basebc;ill 
c. skating 
d. football 
e. swimming 
f. basketball 
g. tennis 
h. other (specify) 
9. Choking 
a. food 
b. candy 
c. first cigarette/cigar 
d. other (specify) 
10. Others (specify) 
a. 
b. 
c. 
d. 
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